Induction of heat shock protein 27 in rat embryos exposed to hyperthermia.
Previously we reported that eight proteins were reproducibly induced in postimplantation rat embryos exposed to a brief heat shock (43 degrees C, 15 min). The major heat-inducible rat embryo protein has now been identified as heat shock protein 72 (Hsp 72). In addition, the induction of Hsp 72 is temporally correlated with induction of thermotolerance. One of the other rat embryo proteins previously shown to be induced by elevated temperature is a heat shock protein of approximately 27 kilodaltons (Hsp 27). In this report we show that this protein is recognized by an antibody directed against a conserved peptide sequence of Hsp 27. Unlike Hsp 72, Hsp 27 is constitutively expressed in the rat embryo in the absence of any thermal stress; however, the level of Hsp 27 is increased approximately 2-3-fold after thermal stress (43 degrees C, 10 min). Immunohistochemical analysis revealed that the constitutively expressed Hsp 27 is localized primarily to cells of the heart, cells that are uniquely resistant to the cytotoxic effects of hyperthermia. After thermal stress, Hsp 27 is expressed in all tissues of the embryo. Finally, our data show that Hsp 27 exists in the rat embryo as three major isoforms indicative of different phosphorylation states. Furthermore, most Hsp 27 in the heart is phosphorylated, whereas in the rest of the embryo, nonphosporylated Hsp 27 predominates. After thermal stress, levels of phosphorylated isoforms increase dramatically in nonheart tissues of the embryo. Together, these results suggest that Hsp 27 may play a role in the development of thermotolerance in the postimplantation mammalian embryo.